Depression is one of the most prevalent and costly of all public health problems. 1, 2 Estimates of the 12-month and lifetime prevalence for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV ) 3 major depressive disorders is 5.3% to 6.6% and 13.2% to 16.2%, respectively. 4, 5 Much of the burden associated with depression results from comorbidities and reduced ability to maintain employment. Estimates predict that by 2020 depression will be second only to ischemic heart disease as a cause of disability. 6 Even those with minor depression have higher levels of impairment based on measures of functional status and social health, and incur higher rates of medical services utilization. 7 Female gender and heredity are reported risk factors for depression. 4, 8 Women are twice as likely to be diagnosed with depression as men, which may be the result of differences in biological vulnerabilities and environmental experiences. 9 Individuals experiencing threats to personal safety, such as living in unsafe neighborhoods, and individuals living close to the World Trade Center following the events of September 11, 2001 , were found to be at increased risk for depression. 10, 11 Deployments pose unique and often stressful situations to military personnel. Although the association between deployment and posttraumatic stress disorder (PTSD) has been investigated, [12] [13] [14] [15] [16] [17] [18] [19] [20] little is known regarding the risk for depression. One cross-sectional survey that utilized previously studied UK veterans at high risk for mental disorders found depression more common than posttraumatic stress disorder. 21 Another cross-sectional study utilizing National Comorbidity Survey data found an increased risk for major depressive disorders among male participants with combat experience. 22 These findings are supported by other population-based studies that observed an increased risk for mental disorders among 1991 Gulf War veterans, 23, 24 and 1991 Gulf War or Bosnia veterans 25 ; however, none were of longitudinal design.
More recently, members of the US Army and US Marine Corps were at increased risk for depression upon return from combat duties in Afghanistan and Iraq, compared with soldiers who completed questionnaires within 1 week prior to deployment. 13 However, questionnaires were administered anonymously, making it difficult to identify new-onset depression upon return from deployment. Similarly, a cross-sectional survey of Canadian Forces identified significant associations between depression and exposure to combat or atrocities. 26 Finally, depression following deployment may be comorbid with PTSD 27 and other mental disorders. 25 Per Department of Defense policy, all members are screened for mental disorders before deployment. 28, 29 Screening includes a review of medical records and an interview with a credentialed provider. Diagnosis or symptoms of depression and PTSD must be assessed for deployment suitability. Disqualifying mental health conditions include, among others, bipolar disorder and psychotic disorders, and disqualifying medications include, but are not limited to, lithium, antipsychotics, and anticonvulsants. Also, those with changes in mental disorder treatment with less than 3 months of stability, or other concerns regarding fitness for duty while deployed, are disqualified. The Millennium Cohort is the largest-ever population-based prospective study of a military population designed to improve the scientific knowledge of the long-term health effects associated with military service. 30 Be- The population for this study included participants in the first panel of Millennium Cohort Study who had complete demographic, behavioral, and military-specific data and who completed the baseline and follow-up questionnaires. We excluded participants from the final sample if, at baseline, they reported ever having a diagnosis for depression, met the criteria for mild or other depression, or reported taking medicine for anxiety, stress, or depression. We also excluded those completing the baseline questionnaire after deployment, completing either questionnaire while on deployment, or not answering questions on depression diagnosis or symptoms or use of medication for anxiety, stress, or depression.
The Defense Manpower Data Center provided demographic and military-specific data from electronic personnel files, including gender, birth date, highest education level, marital status, race/ ethnicity, deployment experience, pay grade, service component (active duty or Reserve/National Guard), service branch (US Army, US Air Force, US Navy, US Coast Guard, or US Marine Corps), and military occupations. Race/ethnicity was classified by the Defense Manpower Data Center, and was incorporated into analyses because of differences in prevalence and incidence for depression by race/ethnicity.
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Depression Data
The PHQ, embedded in the Millennium Cohort questionnaire, provides a psychosocial assessment based on scores of several health concepts. 38, 44, 45 For this study, we used the PHQ to assess depression. Sensitivity and specificity have been reported as high for the PHQdefined major depressive disorder (sensitivity= 0.93; specificity = 0.89). 46 Major depressive disorder, as measured by 9 items from the PHQ, corresponds to the depression diagnosis from the DSM-IV. 47 Participants used a 4-point Likert scale to rate the severity of each depressive symptom from ''not at all'' to ''nearly every day'' during the previous 2 weeks prior to questionnaire completion. For this investigation, we defined participants as having new-onset depression at follow-up if they met the following 2 criteria: (1) endorsed having a depressed mood or anhedonia and (2) responded ''more than half the days'' or ''nearly every day'' to at least 5 of the 9 items, where suicidal ideation was counted if present at all. 44 
Deployment Status
We considered participants who had completed a deployment in support of the wars in Iraq and Afghanistan between the baseline and follow-up questionnaires to be deployed. We further categorized deployment status on the basis of self-reported exposure to combat at follow-up. We classified participants as deployed with combat exposure if they reported at least one combat experience in the past 3 years, including witnessing death, trauma, Note. PTSD = posttraumatic stress disorder. Deployed defined as at least 1 deployment in support of the wars in Iraq and Afghanistan between the baseline and follow-up questionnaire. Percentages are rounded and may not sum to 100. a At baseline, participant self-reported ever feeling at least 1 of the following: (1) a need to cut back on drinking; (2) annoyed at anyone who suggested cutting back on drinking; (3) a need for an ''eye-opener,'' or early morning drink; and (4) guilty about drinking. b Self-reported a PTSD diagnosis or screened positive for PTSD symptoms at baseline. prisoners of war, or refugees. We identified those who deployed and did not report any of these experiences in the past 3 years as deployed without combat exposure.
Posttraumatic Stress Disorder
The Millennium Cohort questionnaire includes the PTSD Checklist-Civilian Version, a 17-item self-report measure of PTSD symptoms. 48, 49 Participants used a 5-point Likert scale
(from 1=not at all to 5=extremely) to rate the severity of each intrusion, avoidance, and hyperarousal symptom during the past 30 days. Following standard procedures, we scored participants as having PTSD symptoms at baseline if they reported a moderate or higher level of at least1intrusion symptom, 3 avoidance symptoms, and 2 hyperarousal symptoms at baseline. 3 We defined participants as having a PTSD diagnosis at baseline if they reported ever having a diagnosis of PTSD from a health care professional.
Statistical Analysis
We completed a descriptive investigation to examine deployment status; demographic, behavioral, and occupational characteristics; and baseline PTSD symptoms or diagnosis with new-onset depression, stratified by gender. To calculate associations between deployment status and new-onset depression, we used multivariable logistic regression, adjusting for demographic, behavioral, and occupational variables, as well as baseline PTSD symptoms or diagnosis. We defined alcohol misuse by positive endorsement of 1 or more CAGE (cut down, annoyed, guilt, eye-opener) questions, 50 which is noted as ''CAGE/alcohol'' hereafter. Because of known associations between smoking and depression, 51, 52 and smoking and deployment, 53 there were concerns these relations may interact. We investigated this by entering a firstorder multiplicative interaction term of deployment by smoking status into the regression model. We performed regression diagnostics, including examining covariates for multicollinearity and goodness-of-fit tests. We conducted all data analyses with SAS version 9. 1.3 (SAS Institute Inc, Cary, NC). Compared with nondeployers, deployed men and women were proportionately more likely to be younger and serving on active duty (Table 1 ). Men and women deployed without combat exposures were proportionately more likely to have some college education, be in the US Air Force, and have occupations listed as ''other'' (i.e., all other occupations excluding combat, health care, service, supply, and functional specialists) compared with the other groups. Conversely, men and women deployed with combat exposures were proportionately more likely to have a high school education or less, be serving in the US Army, and to be combat specialists, compared with nondeployed men and women. Deployed women were more likely to have never been married compared with nondeployed women. In addition, deployed men and women who reported combat exposures were proportionately more likely to have been deployed 181 days or more compared with those deployed without combat exposures.
RESULTS
There were 55 021 Millennium Cohort participants who completed the 2001-2003 and
Men and women deployed with combat exposures had the highest occurrence of newonset depression, (5.7% and 15.7%, respectively), followed by those not deployed (3.9% and 7.7%, respectively), whereas participants deployed without combat exposures exhibited the lowest occurrence (2.3% and 5.1%, respectively; Tables 2 and 3 ). This trend remained consistent when we assessed demographic, behavioral, and military-related characteristics for new-onset depression (Tables 2 and 3). Across all 3 groups, men with the highest percentages of new-onset depression were proportionately more likely to be born in 1980 or later, less educated, other than married, current smokers, enlisted, and serving in the US Marine Corps or US Army. Furthermore, they were more likely to positively endorse CAGE/alcohol questions and Note. PTSD = posttraumatic stress disorder. Deployed defined as at least 1 deployment in support of the wars in Iraq and Afghanistan between the baseline questionnaire and follow-up questionnaire. a At baseline, participant self-reported ever feeling at least 1 of the following: (1) a need to cut back on drinking; (2) annoyed at anyone who suggested cutting back on drinking; (3) a need for an ''eye-opener,'' or early morning drink; and (4) guilty about drinking. b Self-reported a PTSD diagnosis or screened positive for PTSD symptoms at baseline. Table 4 ). In contrast, men and women deployed without combat exposures were less likely to develop new-onset depression than were those who did not deploy (OR = 0.66; 95% CI = 0.53, 0.83; and OR = 0.65; 95% CI = 0.47, 0.89, respectively). In the adjusted model, men and women who were past or current smokers, had PTSD symptoms or diagnosis at baseline, positively endorsed CAGE/alcohol questions, or were enlisted had higher odds for new-onset depression. Additionally, women with new-onset depression were more likely to be born in 1970 or later, married or divorced, non-Hispanic White, active duty, and in the US Army or US Navy/Coast Guard. Men who were born in 1980 or later, served in the US Army, and worked in health care, service supply, or functional occupations had higher odds for new-onset depression.
No interaction was observed between smoking status and deployment status, nor was there interaction between baseline PTSD symptoms or diagnosis and deployment as related to depression. Additionally, length of deployment was collinear with deployment status, and excluded from the main analysis. However, to assess the significance of deployment length, we conducted a subanalysis incorporating deployment length with data of those deployed to examine the association between deployment length and new-onset depression. In this analysis, deployment length was not statistically significant.
DISCUSSION
We used Millennium Cohort Study data to identify more than 30 000 male and 10 000 female US service members who were free of depression at baseline. To our knowledge, this is the first population-based longitudinal study with baseline data prior to deployment to report a temporal association between combat exposure among deployed US service members and new-onset depression compared with nondeployed peers. However, finding an increased risk for a mental disorder associated with combat exposure is not unique, as Smith et al. observed similar findings for PTSD with Millennium Cohort data. 14 Other research, though cross-sectional in design, has found similar depression risk with exposure to combat or witnessing atrocities among members of the Canadian military. 26 Although PTSD was associated with increased length of deployment among Vietnam veterans 54 and UK veterans serving in Afghanistan or Iraq, 55 this trend was not found for depression in this study. Additionally, a large historical prospective study found an inverse association between mental health hospitalizations and US servicewomen who were members of the US Note. PTSD = posttraumatic stress disorder. Deployed defined as at least 1 deployment in support of the wars in Iraq and Afghanistan between the baseline questionnaire and follow-up questionnaire. a At baseline, participant self-reported ever feeling at least 1 of the following: (1) a need to cut back on drinking; (2) annoyed at anyone who suggested cutting back on drinking; (3) a need for an ''eye-opener,'' or early morning drink; and (4) guilty about drinking. b Self-reported a PTSD diagnosis or screened positive for PTSD symptoms at baseline. Navy or US Marine Corps serving in combat support occupations. 56 These contrasting observations may be caused by underlying differences in PTSD and depression risk factors, or because the Vietnam study was conducted on a relatively small sample many years after the war's end, making it difficult to rule out misclassification of exposure or outcome. In this study, deployed men and women without combat exposures were significantly less likely to develop depression than were nondeployed men and women. This finding may suggest that individuals who are healthier and at less risk for depression are more likely to deploy and, thus, mitigate stress-related effects of deployment [57] [58] [59] [60] among men and women who do not face combat exposures. In other words, deployment with low probability of exposure to combat (or the effects of combat, such as being in the line of fire or handling casualties, prisoners, or treating the wounded) may not be significantly stressful to the majority of US service members.
Military hardiness, the context-specific adaptation of psychological hardiness, 61 has been observed to moderate the impact of deployment stressors on depression. 62 Military hardiness may also partially explain the observation that male combat specialists were at lower risk for depression than either health care specialists or men whose duties include service supply and functional support, after adjustment for a number of variables, including combat exposure. It is possible that combat specialists are more mentally prepared for deployment-related stresses either through training or selection factors for their positions. Medical personnel have significant exposure to the after effects of the trauma of combat but may not be as well-prepared to cope with the effects of this exposure because of different training or constitutional make-up. Another possibility is that the range and type of combat stressors medical personnel experience are fundamentally different in unmeasured ways than those experienced by combat specialists. Men working in service supply and functionalsupport occupations conduct convoy and other duties that randomly and frequently put them in dangerous situations, and similarly may not have the advantages of combat specialist training or constitution.
The reporting of baseline PTSD symptoms or diagnosis was associated with new-onset Continued depression in adjusted models for both female and male US service members. Finding comorbid PTSD and depression following exposure to traumatic events has received significant attention in the scientific literature. [63] [64] [65] [66] [67] [68] However, the causes of this comorbidity remain poorly understood.
One study found that trauma variables known to be related to PTSD development, such as type and horror of the trauma, were also related to the occurrence of comorbid mental disorders, including depression, generalized anxiety disorder, and agoraphobia. 69 Similarly, depression was observed to develop with or without comorbid PTSD following exposure to a traumatic event. 66, 70 Some believe that PTSD and depression comorbidity can be largely explained by common genetic influences. 71, 72 Further research to unravel this comorbidity is paramount as comorbid PTSD and depression have been reported to increase dysfunction, 63, 64 health care utilization, 65 and the risk for suicide. 65, 68 Data from the Millennium Cohort Study have contributed to the understanding of PTSD among US military populations. 14, 15, 73 Following the publication of this article and as additional cohort data become available, subsequent analyses will investigate PTSD and depression comorbidity. Other risk factors for depression observed in this study were consistent with previous reports that used data from military and civilian populations. 4, 5, [73] [74] [75] In adjusted models, male and female US service members were at increased risk for depression if they were younger, past or current smokers, positively endorsed CAGE/alcohol questions, and had served in the US Army. Additionally, women who were married or divorced, non-Hispanic White, active duty, and served in the US Navy/Coast Guard were at increased risk of depression. The increased risk of depression among married women compared with never-married women may be related to postpartum depression, 76 separation anxiety associated with leaving family members while deployed, or a lack of social support in the deployed setting. Although few studies have examined increased separation anxiety or increased lack of social support among deployed married women, animal studies provide evidence that separation may induce depression, 77, 78 and studies have found an association between sense of belonging and depression. 79, 80 It is also plausible that differences exist in role expectations and family or social support for married male and female deployed service members. For example, married women may be expected to resume routine family care while attempting to cope with the events of the deployment, more so than their male counterparts. Limitations to these analyses should be noted. A population accounting for 31% of invited cohort members as well as self-report of exposures and symptoms has the potential to introduce bias. However, multiple investigations of possible reporting and selection biases in baseline Millennium Cohort data suggest reliable reporting, minimal response bias, and a representative sample of military personnel, including deployers. 14, 15, [30] [31] [32] [33] [34] [35] 37, 73, 81 Use of the PHQ along with the DSM-IV criteria has shown to correlate well with a physician's assessment of depression symptoms, 32 and the PHQ is internally valid in Millennium Cohort members. 32 However, the use of a standardized instrument for self-reported data as a surrogate for depression diagnosis is imperfect. Finally, the definition of combat exposure in this study was quite broad, encompassing a number of stressful events that often accompany combat, but do not necessarily indicate actual engagement in combat operations (i.e., exchanging fire with an enemy). Despite limitations, these analyses offer the first large, prospective epidemiological investigation of new-onset depression symptoms in combat-deployed military men and women. The large sample of both men and women along with adjustment for multiple potential confounding variables allowed for a robust investigation of the association between deployment and new-onset depression. Depression is often underreported in electronic health care databases among populations that do not readily access care for mental disorders, making it often advantageous to use self-reported measures.
In summary, male and female US service members who deployed and reported combat exposures were at increased risk for depression compared with nondeployed service members, after adjustment for baseline PTSD symptoms or diagnosis and other potentially confounding variables. Conversely, men and women who deployed and did not report combat exposures were at lower risk for depression than nondeployed men and women. These findings support hypotheses that stress associated with combat may lead to depression, and that stress related to deployment, in the absence of combat exposure, may be mitigated by selective deployment of service members who are at decreased risk for the development of depression in comparison with nondeployed men and women. j Notes. CI = confidence interval; PTSD = posttraumatic stress disorder. Odds ratios for men and women are adjusted for all variables listed. a Deployment defined as at least 1 deployment in support of the wars in Iraq and Afghanistan between the baseline questionnaire and follow-up questionnaire. Combat exposure defined as reporting at least 1 combat-like exposure on the follow-up questionnaire. b At baseline, participant self-reported ever feeling at least 1 of the following: (1) a need to cut back on drinking; (2) annoyed at anyone who suggested cutting back on drinking; (3) a need for an ''eye-opener,'' or early morning drink; and (4) 
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